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Alerting Abstract EP A1 

An electroluminescent device comprises (a) a substrate having a surface with a 
number of predetermined regions, at least one of the regions being a symmetric, 
non-planar surface feature; (b) a first layer of reflective material disposed on the 
non-planar surface feature; (c) a second layer of reflective material; and (d) an active 
layer having organic material capable of luminescence between the first and second 
reflective layers. The active layer and the reflective layers form a micro-cavity 
structure. 

Also claimed is a display comprising (i) a substrate having a planar surface on one side 
and an opposing surface having many non-planar, symmetric projecting surface 
features; and (ii) a number of organic microcavity layer structures, each formed on 
one of the projecting surface features and each defining a light emitting device. 
USE - Used as resonant cavity, organic electroluminescent devices. 
ADVANTAGE - A microcavity organic light emitter having reduced variation in 
emission spectra per change in viewing angle is provided. 
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a 



1^-^10-0255899 



(45) ^^XJ- 2000^051101 U 
(11) SjIIeHS 10-0255899 
(24) -g^^Xl- 2000a02«17fl 



10-1997-0013242 (65) ^7H^S 

1997^04^10^ (43) g7||S|X|. 

630,237 1996^04-^10^ dR(US) 

°IS-^ 4t*I*I nH b^I o I 1 o|-^t! onu|^ 6 00 

□ R 07946 SIS l&^H. 62 

Si a) E[J£A| D(-H 

Tf^i^l 08816 0|^e «ba.o| 3 ej h ^ 7 
D R Tf*1*l 07960 aB|^E(.g- 0||h|^ 207 



-If 1 997-0073229 
1997^11^07^ 



? f - '^t *J 2"' ' EI i £ 1 cHs|0|:i1 SDJ ^ ^oias?HH|E|* ^ m afei □ m ™ 



*fl1£teg«a|£| n^|as?Bu|E| 9o||d|&|* 3ite'd# JEAiasa. 
*ll2£.fe a|-o|3S?Hu|E|g XHSSF ^l-S- o1|A|-&h jj. 

mS.^ 0^B{ ^£0)|AH £ x|| 1£ gj x,|2Eo| g o|| D | E| S| g CH al^o, ^ S&3E || = . 

*U4(a)£ *)|4(b)£45 U^oil n}g. £t oJ|a|Ejo| ^ A)£ oj 

*j5CB)JEte ^SOIIAH & *||2£ §y ^| 4 {a)£fiF *|4(b)JE«HI # oflD|B|fi| nRg- q) &s| ofl^g EA|H . £ 

*i|5{b)£ SI *05(c)J£te @S LED SJ ffl^S LEDZisJ EL 4!^ H|jn# j£A|tti&g. 
*ll6(a)E.t S a-goJI cc(-# cl^ssijoioi °jj=t.g.o| ^.a|s. 
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*II 6(b) m 6(a)JE£| BBa| 

M|10£fe G|E] 2|EO)|Ai & *l| IE. §y ^|2HS| » 0||d|B|S| C}| BJ-# S S s|' oJ|*£j ^J£ # EA(a . .jrgj 

* £.54^1 ^s^-a-oii cut!- ¥-sa| -MS 

10 : QfO|aS?||y|E| S o||a|E| 12 : 7|© 

13 : *fl2§S IS 14 : °JH Q|&| 

15 : ^7| o(. 0 |3.S.?H«|E|S ^ 24 : §iEl o|Ej 



?Hu|^ ^(resonant cavity organic electroluminescent) W*I°II -Erase!-. 



o|aS7H«|E| ^7fD r o| 3S D|E^o| ?||H|E| aa« S7raS a| 0 | W- ^ 'organic; jc h . 0 7| o| WT= nh 

Dodabalapur ^ M.crocavity Effects In Organic Semiconductors" , 64(19) Appl. Phys. Lett. 2486(1994^! 5« 94!) 

Let fen ^000 i 9 94?rn h H P , Ur *7 l l „;' E f^ lum -— nee From Organic Semiconductors in Patterned Microcavities" 30 

Ifm ^nH ♦ m i D ° dabalapur " )■ ' Dodabalapur gsj "Color Variation With Electroluminescent Organic 

LTlToel^TJw^ ° aV S E^'r^ 40 ^ ' n MU,tim ° de ReS ° nant Cavities " 65 < 18 > Appl. Phys. 

SxSi SS D ° dabalapUrl " > » D '^^ H5.405.71 OSC'Dodabalapur patenf)o|| 7^ fli. 



a , rT , " , Nakayama §a| Organic Photo- And Electroluminescent Devices With Double Mirrors" 63(5) 
Appl. Phys Letter 594(1993^ 8« 2Sl)o|| 7|#H|oH sial, 0| Sft S^afi ^o)| S«£ Sh| i° 1 ^f ?HU , 

o^.cf A?,frf ?f f A ^ =,t Era - H,a| sx|cH(stop band)£i ^ ^ w «VH^or2^ri» « 
S3 SS^SS i^-^: J n|c|aaflH|E i ^ £s ' ^(i^ioiW^ ^71 Si 

wB«0!w eh- 4= SJcfe aiSoj °JcK a§ ^ o|fn|E|s| as r « 0|^7| « ffi^ ^gol 7^l7l 7 S^ E |o7 

o|-c c r g §€, -y-olEr gB r ofJa|Efof| cHs|) Hg* r cF. ^ 

5 ^S^'nfnfSf f ?lf r'!' 37)1 ^ ^I^BJ 7hA| Zf E o, ^ s Mt^-^Til ffl^fe ^« « 

^fe □K>|HS*||H|E| © 0)f0|Eio, elA|0fl.7|±»CK 1$, ^S|°S^E^ A^, XJ.*|o| ° S 7W 7 T ^T-TaT 

^ 25 u H x, 50nm w m 0|# ^ wst^r-eiioisrA JbT la -4r,i 0 ■ 

HS^H^I^I LED2-I A(~g.oj|A-] x||£!-o| np-g.cf, ' ^ 1 ^ ° 1 F °' 
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e H ^S, 7H zf£s| n^BF a-«s|fe. §JB| lifer ysHfr £|:±:S|.*r7M jaj^tr oho|aS?Ha|E| *7| g- o)|o|b|* x|| 

° 5 W. ei5ef#2H7|#a| ofolHS?!!"!^ LED2| ^H^ElCr. ^A|oj|o||A^ o|-o|3..S5'|j fcJ |E| S^l SrS S-xlfe sjoj 

SE. iliji gejO| U|^^°| £^o| c^aj -i-g goja) fiej# ^fe 7|&JE r Al-7| H|«Se] S3 -fehcHI 0|.0|HS?I|H|E|#V5E 

7| ^l!2«l-Af*ZJ-B| flTll 7H§- ^7| XHS« Sife QJjE|H## aLtr&M. t)|li°j°l s ^o„ o^T^ol = 

eJS- #7| 7|©s| 4J-7| cHgsl ul^gsej ass #7| □MF£!-g | E3e! sas^^ ^- S0 |d|-. ai. 7 | uitsg.s'~8 7 Mf 
*| 25°el *x| (wedge) **a\ S^j-ajej SSSCrlaht clrculs cone)o|c r . n £|o)|£, #7| H|«elej £ ^o S -gl *cH(f^ us tum)' 
±tfl, £E£r ZL 5EiJo| 7te«fcK 4*7 1 u|tfe!ei »htH Sajo S j^B|s| SSeJ a|o|HS?na|E| LEDcX| u|ia*KH 

#71 |J-^g 9ja|- 7H zt£^s| afS- ifcfcA|?lfc §a| |^2 £ HA|of:(far field)o|| Struck 

c|^ft^|o|-fe- -gAj.a| 7|e#o|| fcfgoll rx r g. cH^sj d|.o|=ls?||«|E| LEDoll a|aH 3H|s-g *f= °lc r aj. 7 | mo=|o| = 

zt^s A H— 44B« a^n-ck aj. 7 j ni^gBgoisi zf ^tae, mo\ *\ois. m\ 7hh| tiae, mm n^m afecf 



*Ul£te 3X|g 7|#2| S^51°J O^0|aS?HH|E| ff7[ # 0|| 0|B|(1 0)S| EHS£» £A|^. O)|o|E^( 10 )- y ya(o S Jls||o| s, X |. 

zj.^ ^oiji, ahm -nm ^fe ae^el c|sS:*hi|o| =i*ys o|§s ^ ^ck o|ah oflafB)^. At 7 | Dodaba | apur H ,| o, 

Dodabalapur patentofl 7|#b|o| °icf. n|.o^j. gst-j!)-, ^Salj(s P in coating)^, nl-iSS #§H cHS7j[ o|d|b|« ^ e ^oj7|-7|- 
4^7| Silx|-s.o|| 7|#=|o| sic+. j£th Sl¥ nra-ai o|| D |b| ^^a|- f^l aj. 7 | # o| *|7| (system )a| ^^s| £LUHo| 7|#s|o-| sic+. 

§ oBo|Ej( 10 )fe 7|£Kl2)ai mWH ael(17) = 7 | d^o|HS?Hh|E|S ?£(15)E?«acf #7| 7|e(l2)S aj. 7 | g 

eiej Jtad7)2i ewteaoa ^2«ej ssd3m as. oi xo2«ei aa(i3)# #7| a|.o|as?nu|E| ^(isjouah # 0 \ 

8J-«ac[.o|»fo|| aj^^ « g-gsi i£A|g AjA|oi|^©o||p|E-J(io)7J-a| i^jfofe, ^7| 7|Erd2)o| ^o|hs?||h|e| ?&7l* 
u|^SeJ &<£m 3do|cK a^ 7 | aja^joiia^ a|-o|as?Hti|E|# ^fe ^7| 7|fi-s| h|^S°] sb si&a|o 

a ^»||7|- aig*H=K ^7| ^oias?HH|E| ?s(is)s| $ ^o|| cm oms\ {aa-&, #eh7|#°i seJel s- o||o|e.j(io) si o|«ioii 

7|#£|t & ttgaj 9 oj|a|E-j jh.J^o|| s|§g 4= sicf. - 

514:11-, °K>|HS?HH|E|(15Kir C(-#s| U|#S*|| iH|e| a S (bottom) a|^#(14)3K ^-7| g7|| ^li-(EL)#(22)( ,, e!jE|S."#)Ji|- 51 
e^(top)^ a|Hi(24) a 4h7| gff! d|sJ(14)» #§H ^#^7| fls||, EL «(22)S STJlsj gag go|SWI «te BlW ^ 
E!« S&'-E.teK asm, At 7 | oi| E |bg2 Ajii| S |o Si aj. 7 | = 7 | ELS(22)2|o)|, SM Q|A|.o| ^.7^°! § ofl* «oi » a^#(20) 
§J/££t EL#2f §[BH B|Ei( 24 ) A^|s| g*/* ^^S#(£A|^| sfj-^ - ojcK ^7|§(22)s| EL xHSfe W^#o|^4 

irS #o|*i- S 0 |a}o| Si j ^ ^zi-o! EL xHfifts - 5J31 £? j E |x| p^g ^ £ sicK 

o(«HHI 7|#S !^o| aj A |ch|o|| u|SSeJ £3§ ife 7|©Bf d^Ws ^ 7) 7|G(12)s, &m Hr&Sl #AHi ^J^sjo^ 

¥^a|^jcK ^fJollA-j "aj S3£( ^-a, as 7-ja|o)| cn#H, ^ Zh4||7haas)SS 25% olsJ-ej 5!# s|n|ffl-ct ofl* 

mo\ aj. 7 | 7 | t l- xHss-fe, -l-S-a(fused) flS(silica), Af-E^lcH, BEfe- #a|(o^|l#^)B^ ^ ^ =a|.^&| #o|cK 

cHi© o|BKu)te AjBjg Jr»fl(aSa|sa. ^/4)a| Aj a£ jo S ft4=E|x| ttfe(non-absorblna) xHS«o| ^ 

ScK AJ. 7 | nj^fe g.xjE|0l SJC|.. gX|E| grtt|0«/i, g>A^fe 0=|&| ? HH| 0|g #2|- AfSQ XH^2| &hA|-#o|| ajBf H»C|- 

0«» SOi At 7 | ^f.g 0 |g $OJ2 S ,Q 

2 Sr Si x N x , SI0 2 £hSiN x , Si0 2 sF TI0 2 #o|cK x-||i£o||Ai, d|b|(14)^ ofl^-gcH SiO 

2 fir SI0 2 sf Si x N y #(143 q|x| 141)o| Al|tH JiH^eJ t 1 ^* §1-2 5U ■=■-_ i4c[ QtS ^fe fief s)e a^.« a!cK 

^■7| EL#(22)^ g- S-«a| AiO|i=F. oi|# goj EL^S£fe-, Sa|i(»-»|-t| =3A|flfeahol)^D|fe(Alqe)(tri8(8- 

hydroxyquinollne)aluminume), 41 SSI (perylenB derivatives), Er£E^ (anthracene), #2-i (phenyl ene vinylenes), ^A|-iz|o|- 

#(oxadiazole), ^affl -ff£*||(stilbene derivatives) s-o|c|-. EL AHSfe, &i-7| ns.£-\ EL 5>^H/g|^7-m -y. 7 | S-*|a| 

£#Aj § #7|-a|?|7| *|bH, ¥EH&l(coumarine), DCM, Sc+sl #£.*l|(rhodamlne derivatives) f£S, aiehsjo^ ^ oj C |. 

AJ-7| EL^HSfe, Jordan Appl. Phys. Lett. 68, 1 1 92(1 196)o|| 7|#g! u\9\ I*o|, 5E.g-S ^-¥- S# i^-b ==r£ 

Aji!|^°a, xHaihol ^cH^fe, EL ®(22)oJ| « Sttfi -So|«h7fl * ^ xife A JI5|2S taa-Jflasi ^ Sife • SB 

e(2o>o| a#snK sig-axHs^fe-, c|ofej(ofl#sof, saimiy c|oi-ej se-^tad) a s&i(Maioiiysj H |w)so| <&c±. 

(4!S|a|eJ) 3^a9©(£A|E|x| ^#)^ EL*(22)^«E| n|B)(24) A^|o|| A (•■§■■§ ^ ^7 1 n|B|S*6| 

Aj-7| EL S4# S^7|oj| §o|©W| U- 4= jife. Ajgsj o S xHs ^ ^ o il - K x|] S o( 0 i|sfe, 2-(4-H|-o| 4|y )- 

5-itliy-l, 3, 4-^A|-D|of#(PBD), -¥-H PBD, Sfe Sa|(DiiaDj|E|-3tt^o|H)(PMIV1A)i-r S^l gs| sa|D|o|cK 

7-|m#(24)& tia§°S axf-a- ^gJtl-cK Si-AfxHSS-b, Al, Ag^ Au, SE-b Mg/AI, Mg/Ag, Li/AI ga| «eo| SicK 
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a|£iS(24)-E t £1 a ft LED# cfe LEDi^&i fi-E|^7| #Hfl7[* §y £&s\ Um\ S-^oil^ir, c|^#aflo| §§o S 

ftcK S^i ^SH 7HW LED5-I §1S 3^n|B]ofl goj. D | ^EH^j o\ym ^ Rich 

•EL ^H^b| ajgfft a^m, « gg§4 gx|- S9§ S- *M(S S^SL 7fe)s| U-## 7fe?|| ftch oflg §o-| , Alqfe EL n<?L iU 
Q H^ii a^s*|s| 7|*» H-^ aim, «a|(fliya u|y)fe el Al|.gL §y * Si d||s| s^saIs) » ^ 9M. 

(-aejasjoj) ^EiS(i6m f a(9ft 7|#o|| meiyit 4= Slfe *I|3E 91 3E3 *WI a|ftft S&xf| 

^ &^h -fflBi 7$m.a\ oflM-kr, a^ Sa|Di(aj|# #oi, -ga|o[-o|^) SEfe ^-g ^S*l|(o||# #o-|, si 

x N y SE^ Si0 2 )o|ch. 

a^srwife, ^-gft(5E^ a-fsai a^s(i8)-s t ^ei«# se-^ ^E|H#-goii as a^i s^-s -g-oi^i 

olsgcK a^#(18)Bi oflafcr, >4^r oj = ^(indium tin oxide; !TO), £Efe GalnO 

3 , Zn-j^l^ 9 Sn 01 O x #^l -feWiES*!, #slojyS g°| £gga|cih cr- S4f(ofl#*o| ( Au ££fe Al)sj ^#(oj|# so), 
Q-MOA) #o|ch 

sti »a-s| aeioi sit. 4,^1 el ©oil as a^iife, assMUr 5130151(24^ #7| g^oem^i ema aaoii si«h » 

4Sft^h STil ttSe 10 a oj. 0 | aj. 7 | *\7 [M aH 3#Sch 4J-7| g-xfe gas|o Si of 10% o| u[|^ ^ tf( - 

^filS £W9 s*|-)o||Af *|*ftiz|-. 

c|=^ga||o| g-g-oj|Ai^a^ ( 7iS-Ai-oi o^E-i(oi|s #o-| ( 3?H ^i) a^ a-^o| c j^o ( ojj a [ e.^ *||s» g-o[sMI ^|af|, 
Sfi*Mlte Sa*iiS(16)aI *||cH*l-fe §HS A*#gch $u EL *HS7|- 4|-o| ft aahl- -?-l°fl c| 

^#a||o|» mm ^ SU^h aj-7| 7|^-& Dodabalapur patentoll 7|#£|cH aljOL, EEft o|®M| 7|#H|fe ■& ^ o||n|&|oli 

Dodabalapur patentoil 7|#£|o-( alxiy, o^|# #oi, af.o|HS7Ha|E|g. ^-^(15)^1 cl-ft ©£| ^^|| gi «.U|-g-E 4f-7| ?H y |E|s| #' 

X1|2JE^ xflUEsj o||D|E|(io)a| ^offt A(-gg ^ ol|A|^|o| *j Jf)M# £A j e S0 |cK zt #o|| CH& a^^jeJ 

emission)o| Ij-^ftcK 

^|35EcH[fe, 3E||25E0|| £EA|£| #-| ^ xijiS^I flSft nFo|a.S?(fci|E| o||a|E|(i o)oj| S^li ^£ 

£A|HfcK S 7i| H^O|| nH&Cj-o^ 7 |.A| =Lh£(e)(0:|7|A-h 0^ 7| 2)Oj| CH BH oj ^( Z )o^« E -|o| ^JA|0|: 

^KE(far field angle) 0| c|-)o|| cpH ^jo S £A|gizK^|1iE. a^). ^ ^#(e=0 a )o|| AH , of 25nmZ! t ^ ^l^-b 

°+ 590nmo1|Ai ^E|-y.c:K y-ft 7|-a| ^JE(e)7|- #7|-a^^ SoHSch aj. 7 | o^|o||A-| f ±l\3. ^# "S 

^ o|§(blu© shlft)"el 25nmEl-e, 0=0* Si %\ *t 590nmO||Ai e=45 a ^ 565nmS o[SftcK BEflh 7(-a| z|£E.7[- #7[-^a , ^J-7| n|- 
S-s| CH^^0| §7^01, je|H 2J-5E71- a±:ftcK 0=45°oj|A-|oj EL 0-o o cH|Ai °| i/30|cf, EL S e^S" 

oil cut!- ^|3jesi ^sa asffii- aa^wi -s-^i^j9.m ^o^^ ^ ^^h o\*m *\Mm ^i^ach 

■g- 0|[ CCl-eg | Zj-^oll ELF* g-# HHS-o| 7)B o| cH gloj H|g3oJ ^^a]) D].0|a.^H u iB|# Xi|^0^ y^CK Aj- 

7| H|^ojoj lojH A^l^il Rm SO|>|l4 S|±:a|.^7| ^JtH a^f^dh 

^iH^^loilcHlA-l, ai-7| bijgnjoj SE^-e- ^^SofcK xi|4(a)£.-b HtSo|| cc|.#. Pl-olaM^H^I E| # o||n[&|(40)s| 7H^£o| 

^h ss), 7iB(42)s, a^a a^is n^ii ^Aj-zt^ # #xi#o ( d^ihs^b 

bieis - : ?^(i5)^7ie-(42)B| Ap[ s^a^h #71 ai^g ai^fe g^siej n^^i «^«o|c|-. on d [ b-i 

(40)^1- ^7 1 ^ m lt ^ z ^oii cflaH c||sio|cK x-II 4(b) Soil £A|§|.fe go), x-||4{a)£^l ^{AA)o||Ai « a|| t 7|©(42)a| 7| 

^ -?-g-B|-S^^ ^42a m 42bM. xiggcK g-S 7|& -?-&(42a)s| ggo| oj fl S^(43)# ^SS^r. ¥ 
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H| a^r0|tlK Xi|4(b)S# X-Z ^°i0||AHo| zl-zj-o) 3L|-.£(e')0|HoJ ^JA|o|= # LED S ^(15)B| Df^ft S fih 

(15a §U 15b»oi[ oiag go| gj-oj- ^Hf ^ M ^ oj cK t^\M t ofl# #oj t ^S(15a 15b)^, ^ xfl 3 £Eol| 5EA|S ^ 

^ g^ft ^# a-b, m%m (squinted) ^ ^o\3.mmm LED^ S ^ ^^h ¥W 7|*|-^s(o S - o i5!( 
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